In the Canadian Criminal Code, drunkenness as a defence is not mentioned. It is well-established, however, in common law that such a defence exists. If drinking has produced a state of insanity, the defence would be insanity, as defined in Section 16 of the Code, and not drunkenness. In a case where there is no defence of insanity, a defence of drunkenness may be introduced in those criminal offences where specific intent is an ingredient of the offence.
In the report of the Royal Commission on the Law of Insanity as a Defence in Criminal cases, the following statement appears on page 11 ... "The language used in these leading cases in England and Canada indicates that there is an important distinction to be drawn under Canadian law between a mental capacity, whether caused by drunkenness or disease of the mind, to 'know' what is being done and a mental capacity to 'foresee and measure the consequences of the act'." Where drunkenness is a defence, it is common practice to call a psychiatrist to examine the accused and to give opinion evidence at the trial.
At the time of the psychiatrist's examination, the accused is usually sober. The examination may reveal nothing or it may reveal a partial or total alcoholic amnesia. The amnesic period will include the period of time in which the offence occurred. If an alcoholic amnesia exists it is to be considered, along with all the 33 other evidence, as one index of the degree of intoxication.
Another important factor is the amount of alcohol in the accused at the time of the offence. It is uncommon for the police to take a breathalyzer or blood alcohol test.
If one knows the time at which the accused started and stopped drinking, the time of the offence, his body weight and the amount of alcohol consumed, one can estimate his blood alcohol at the time of the offence.
If the blood alcohol is known, what inference can be drawn about the mental condition of the accused? There have been surprisingly few experimental studies in which the blood alcohol level is related to the nature and extent of mental impairment. Most of the studies deal with impairment of motor functions.
The present study was undertaken to provide data relevant to the task of the expert witness. While clinical experience indicates that orientation may be preserved while other mental functions are substantially impaired at lower concentrations of alcohol in the blood stream, there is a need for experimental verification of such clinical observations.
A review of the work to date on this topic may be found in an article by jellinek and McFarland (1) . In general, mental impairment of intellectual functions has been noted following the consumption of relatively small dosages of alcohol; and in a recent study by Carpenter et at. (2) it was found that alcohol dosages which are estimated to result in a mean blood alcohol concentration value of one part per 1,000 had a detrimental effect upon the application of the calculus rules to problem-solving; while lesser dosages were facilitating.
One of the problems of research in this area is the matter of individual differences in the rate and amount of absorption of the ingested alcohol into the blood stream. This makes estimation of blood alcohol concentration by dosage a quite crude measure; and the small number of subjects with which most alcohol experimenters must be satisfied, can hardly be considered as stabilizing the measure:The recent development of valid and reliable instruments such as the Breathalyzer (3) (4), permits precise measurement of the dependent variable of the concentration of alcohol in the bloodstream, and makes possible well-controlled experiments with relatively small groups of sub]ects.
In addition to an absence of studies which can cite precise measurements of blood alcohol concentration, there is a dearth of data relevant to the issue of the differential effects of alcohol on various intellectual functions. Cattell's concept of "fluid" versus "crystallized" intelligence may be germane to chis issue.
"Fluid" intelligence refers to the general ability to perceive and discriminate relationships between events and objects; while "crystallized" intelligence refers to adaptive behaviour based upon the application of well-learned principles to new situations. In forensic work similar distinctions are considered relevant to certain legal issues. For example an elderly person may be capable of presenting a completely rationa-l appearance on the basis of replies to some questions, yet demonstrate defects of reasoning and judgement which would result in the conclusion that he was incapable of managing an estate. The conclusion reache.d depends upon the intellectual processes sampled in the enquiry.
To turn to the effects of alcohol on the memory function, it is necessary to distinguish between the acquisition and the retention phases. The person under the influence of alcohol may demonstrate learning deficiencies. That is, he may have difficulty in acquiring the mental associations to be retained over time. A contributory factor in the memory impairment may be that alcohol has an effeet upon retention by virtue of altering the processes of decay or interference, once the associations have been formed.
Method
With regard to the design of experiments to assess the effects of a drug such as alcohol, it is customary to include a group of control subjects for purposes of assessing the "placebo effect" . A placebo group was not incorporated into the present study, since ohe person appearing before the court has knowingly drunk an alcoholic beverage, with the psychological effects of such knowledge combining with the physiological effects: and it is this total effect that is the focus of interest here.
A second issue concerns the selection of subjects. There are, of course, wide differences in the physical and intellectual status of definable groups. One would hesitate to apply the findings of an experiment of this type conducted on college students, to the generally older, lower-class, and usually less intelligent man who comes into conflict with the law subsequent to drinking. The experimental subjects of the study were drawn from a population thought to approximate the latter group as regards physical and mental characteristics.
A third and very important issue is the matter of selection of appropriate tests for the measurement of mental impairment.
It was originally intended that measures of impairment would be administered at blood alcohol levels of 1.5 and 2.0 parts per 1,000 in addition to the 1.0 level report here. This proved impracticable because of the difficulty in obtaining subjects who could drink amounts to reach these levels without becoming nauseated. (Two subjects whose results are reported here were given dosages which brought them to the 1.5 level; one subject was brought to the 2.0 level, but the data of these three subjects for blood concentra-35 tions beyond 1.0 are ignored in the statistical computations) .
With this intention in mind, however, it was necessary to design four separate but comparable sets of measures of the mental functions under consideration, apart from orientation and personal history; since repeated presentation of the same material would obscure the issue, due to practice and other effects. In addition, it was necessary to establish a range of difficulty and relative equality of steps within comparable tasks, which would permit individual variations in performance and would allow for quantitative evaluation of the results.
The six measures of mental functioning selected were as follows: This selection of items was made from the study of memory defect conducted by Shapiro et al. (6) . It was thought important to include these because they are the usual basis of the average person's appraisal of whether a person is mentally impaired.
Orientation and Personal History

Digit Span Forward
This subtest was taken from the Wechsler Adult Intelligence Scale (7) and the Wechsler Bellevue Intelligence Scale (8) .
The experimenter orally presents a sequence of digits to the subject, one digit per second. When he has finished, the subject repeats what he has heard. Starting with a series of three digits, the experimenter progresses by 'adding one digit to each series until the point is reach-ed where the subject cannot reproduce the series.
Although this test is commonly used as a measure of "immediate memory" or "retention" (9) its diagnostic value is to be questioned in the light of negative findings such as those of Inglis (10).
Digit Span Reversed
These items were taken from the same intelligence scale subtests as Digit Span Forward. The presentation is the same as in digits forward. The subject must repeat them in exactly the reverse order.
This test is thought to be related to defects of attention (7) . It was employed in the study because the mental operations appear to require that various elements of the task be held in mind simultaneously, attention shifting from one to the other as required. Goldstein (11) , observed that the maintenance of such a mental set is affected by injury to the brain, and it was felt that the alcohol condition might result in deficits of this type.
The score of Digit Span Forward and Digit Span Reversed is simply the number of digits correctly reproduced in the required order in each case.
Abstract Thinking
The pre-alcohol measure of abstract thinking used consisted of items 1, 3, 5, 7, 9, 11, of the Wechsler Adult Intelligence Scale "Similarities" subtest. Items 2, 4, 6, 8, 10 of the Wechsler-Bellevue Scale II comprised the second such subtest. Examples of this type of measure are: "In what way are a plum and a pineapple alike?" "In what way are good and evil alike?"
This ability to abstract essential likenesses or common properties from apparently dissimilar objects or events is not only a reliable measure of general intelligence but is recognized as "a measure of the logical character of the subject's thinking processes" (7) .
Answers to each item are scored 2, 1 or°a ccording to their quality. Reliable 36 THE CANADIAN PSYCHIATRIC JOURNAL Vol. 9, No.1 scoring guides are given by Wechsler (8) .
Paired Associates Learning
The measure of capacity to learn, or to acquire new mental associations, was taken from the paired associates subtests of the Wechsler Memory Scales Forms I and II (12) .
In this type of task, the experimenter reads off a short list of word pairs (e.g., house-vitamins; wood-chair). After the list has been read, he instructs the subject to give the second word of each pair as a response to his (the experimenter's) stimulus of the first word.
The first test series was made up of three "easy" and two "hard" items taken from the Wechsler Memory Scale Form I; the second test series consisted of a similar sampling of the Wechsler Memory Scale Form II.
Inglis (10) has shown that this measure is a correlate of memory defect in the aged. The scoring system employed was the number of trials necessary to learn the complete list to a criterion of one errorless trial. If the list was still unlearned after ten presentations, no further trials would be given. In order to give a score in which higher numbers are associated with better performance, ten points were given if the list of five associates was learned on one trial; a score of nine if the list was learned on two trials, and so on.
In terms of the memory process, the operations described here refer to the acquisition phase rather than to retention, since no attempt was made to determine the subsequent fate of the associations formed after the criterion had been reached.
Retention
This measure was intended to provide an index of the capacity of the subject to recall experiences which had occurred during a period of alcohol in the bloodstream.
While an examination of the extent to which the paired-associates learning dur-ing drinking is retained for say, 24 hours following the cessation of drinking, would have provided a meaningful measure of retention; it was thought that a pictorial type of stimuli might simulate more closely the real life situation in which there is no repetitive presentation of the experience and there is no conscious effort to learn.
No suitable measure existed, so it was decided to use cards of the Thematic Apperception Test (13) . The subject would be asked to make up a story about the scene depicted on the card, and to give the picture a title. Thus he would have reacted purposefully to the stimulus while under the influence of alcohol and his recall of his reaction in a subsequent sober state would be examined. It was recognized that possible defects of acquisition and retention would be confounded in this type of measure, just as they are in the real life situation.
A different T.A.T. card was used for the two occasions of testing. Twentyfour hours after the administration of the alcohol phase of the experiment, the experimenter returned to the subject and asked him to select the original card from the three other T.A.T. cards he had not seen before. This procedure was repeated for the second T.A.T. card he had described.
If the subject could recognize the card, he was given a score of one point. If he failed to pick it out, the correct card was indicated by the examiner. The subject was then asked for the title he had given the card 24 hours previously. If he gave this, 'he was credited with one point for recall.
This procedure biases the results in favour of a finding of no difference between the alcohol and no-alcohol condition, since the subject is required to recognize only, rather than recall. In the real life situation, however, the conditions of remembering are analogous. The person who suffers amnesia subsequent to drinking may be assisted in recall by witnesses to his actions at the time, but de-spite~his he may not recall the events in questIOn.
Subjects
The experimental subjects were eight male volunteers who had been referred to the In-Patient Forensic Unit of the Toronto Psychiatric Hospital for observation and diagnosis. None was psychotic nor on medication. The referrals had either been voluntary or had come from the courts. Although a total of fifteen experimental subjects were run in the experiment, the data of only eight subjects was used, the remainder being discarded because of incompleteness in some respect (nausea, mechanical failure in one case, or apparent loss of motivation on the part of the subject).
The age range of the eight experimental subjects was from 21 to 52 years with a median of 31 years. The median body weight was 150 lbs, The occupation of the eight subjects fell in the professional (1), clerical (3), skilled (3), and unskilled (1) categories.
Procedure
In order to arrive at a measure of equivalence of test forms in the two test batteries of the study, a group of 15 subjects was gathered at a local branch of the Y.M.e.A. These subjects were individually tested following the same procedures as used with the experimental group, except that they were not given ·alcohol. All of these subjects were normal volunteers. They consisted of 14 males and one female. The age range was from 21 years to 53 years, with a median age of 30 years. The median weight was 158 lbs, The distribution of occupational levels was similar to that of the experimental group. These 15 subjects were administered all four test batteries, induding the 24 hour recall test in each battery.
Comparability of Measures, Test Batteries No. 1 and No.2
As noted, Test Batteries 1 and 2 were administered to the 15 subjects of the Y.M.GA. sample in order to estimate comparability of the various measures of the two batteries.
The results of the analysis of this data appear in Table 1 .
The scores obtained on each sub test of the two batteries (with the exception of those containing non-continuous variables) were subjected to statistical "t" tests for the significance of differences between means of related measures (14) . Identity, Personal History and Orientation did not require analysis, nor did the two retention measures.
It can be seen that no statistically significant differences at the .05 level (the standard of the experiment) or less were found. It is concluded that for this population, the two test batteries are of approximately equal difficulty.
Testing Procedures, Alcohol GrQup
The subjects of the experimental group were tested individually in a staff lounge of the Toronto Psychiatric Hospital. On a table was placed rye whisky, ice, glasses; and a plate of crackers and cheese. The same experimenter tested each subject, and generally these were the only two~ersons in the room throughout the expenment.
When the subject arrived for the experiment, Test Battery Number 1 was administered. This took about 15 minutes. The. s,u?ject then commenced drinking. An initial dosage of two fluid ounces of w~isky was administered, the subject bemg allowed to drink it at his own rate.
No food had been consumed for at least two hours prior to coming to the experimental setting. At a point where the examiner felt that the subject's blood alcohol was approaching 1.0 parts per 1,000, Breathalyzer readings were taken, then this value was approximated. Test Battery Number 2. was administered. Immediately afterwards another Breathalyzer reading was taken.
On the following day, 24 hours after the experimental session, the subject com-38 THE CANADIAN PSYCHIATRIC JOURNAL pleted the second part of the Retention Test.
Results
The blood alcohol concentration values for each subject are shown in Table II .
The average of the "before" and "after" readings of the administration of Test Battery Number 2, is 1.0 parts per 1,000. (Maximum error in Breathalyzer readings approximately O.l).t
Results of Effects of Experimental Variable
It was decided to use each person in the alcohol group as his own control; therefore, statistical tests of the null hypo-tPersonal communication from Mr. D. Lucas. p< .05 thesis were carried out on rhe scores of each group for each subject of the two batteries. The test for continuously distributed variables was a two tailed "t" test for related measures with a rejection standard of the null hypothesis at the .05 level of significance. For the retention tests, involving discontinuous variables, the binomial theorem was applied as a one-tailed test for related measures and a rejection standard of .05 or less was set.
The results of this analysis may be seen in Table III. 
Oriental and Personal History
It is noted that the accuracy of these responses was not affected by the experimental conditions to a statistically significant degree.
Digit Span Forward
The Table indicates that there were no statistically significant differences between the scores prior to and following the ingestion of ·alcohol.
Digit Span Reversed
Scores in this test are significantly affected by the introduction of alcohol resulting in a blood concentration of approximately 1.0 part per 1,000.
Similarities (Abstract Thinking)
The scores on the Similarities subtest, the measure of abstract thinking, are affected by the experimental condition to a statistically significant degree. The number of subjects is reduced by one in the analysis because a subject felt ill and did not complete this or the remaining tests.
Paired Associates (Formation of Mental Associations)
Reference to tables I and III show that while for the Y.M.CA. group, the difference in the number of trials required to reach the criterion was .29; the experimental group required an average of 3.5 trials more to reach the criterion after the ingestion of alcohol. Thus the alcohol resulted in learning impairment, i.e., the 40 THE CANADIAN PSYCHIATRIC JOURNAL Vol. 9, No.1 acqUlSltlOn of new mental associations was affected.
Retention
As noted earlier, these two scores, recognition and recall, were treated separately. The statistical analysis indicates that while recognition does not reach an acceptable level of significance; the null hypothesis is rejected in the case of recall. That is, as compared to the recall of experience occurring under the alcoholfree condition, experiences occurring under the alcohol condition are less wellremembered.
It should be noted that in addition, the no-alcohol group were subjected to interference effects to a greater degree than were the experimental subjects as a group, since the former were exposed to the four test administrations.
Discussion of Results
The results indicate that under the experimental conditions viz. a blood alcohol concentration of approximately 1.0 parts per 1,000, as measured by the various subtests of the batteries, concentration, abstract thinking and efficiency in forming new mental associations are adversely affected, as was recall of experience occurring with alcohol in the bloodstream.
The subjects of the study demonstrated no deficiencies as regards accuracy of information relating to personal identity and orientation in place and time. The simple repetition of series of digits was not affected. Thus the effects of drinking on mental functions are not uniform.
Since no placebo group was included in the study, one cannot attribute these effects solely to the pharmacological action of the drug. The subjects knowingly drank whisky and their performances might have been affected by that knowledge. However, the conditions of alcohol administration do correspond to the real life situation in which the person has knowingly drunk an alcoholic beverage with the possible psychological effects of that knowledge being a factor in the effects.
Alcohol and the Memory
The study has demonstrated impairment of the ability to form new mental associations while under the influence of alcohol at a blood concentration of 1.0 parts per 1,000. The recall of experiences occurring during the stage of intoxication is adversely affected also.
Amnesia, defined simply as loss of memory for conscious experience is a part of everyday life. Very well-practiced activities and those which do not arouse the person or evoke a set for recall are not remembered.
The term "amnesia" however, is usually restricted to the loss of experiences which should be remembered, either because of their novelty or personal significance. The term "blackout" is used to refer to a complete or partial loss of experience of this type.
Apart from the statistical data reported, one of the investigators (D.S.) undertook to question each subject after the balance of the retention test was completed, on the day following the experimental day.
Careful enquiry, which consisted of matching a complete log of actual events against each subject's recall of what had transpired during the experiment, revealed that clarity of recall was affected in varying degrees. AU but one gave evidence of vagueness.
Of the eight subjects, two reported "blackouts", that is they could not recall significant events which had occurred during a phase of experiment. In one case, the "blackout" coincided with the time period in which the blood alcohol level was rising from 1.5 parts of 1,000 to 2.0 parts and was maintained over a 1t hour period, during which the only event which was remembered was that of asking to finish the boule and being refused by the experimenter. This subject was a quite obstreperous person during the alcohol phase. He recalled, for the periods he could remember, his being a "good fellow".
Another subject, on being asked what was discussed during the experiment, insisted that he had told the experimenter of his early farm background; and that he had discussed his chronic insomnia.
No such conversation had taken place. The period referred to coincided with the 1.2-1.5 Breathalyzer readings. This is analogous to the confabulation which may follow an alcohol bout for which amnesia is present.
Summary
In the case of a legal defence of drunkenness, it is common practice to call a psychiatrist to examine the accused and to give an opinion of his mental state at the time of the commission of the alleged offence. While clinical experience indicates that impairment may occur at relatively low concentrations of alcohol in the bloodstream, and that mental functions are not uniformly affected, there is surprisingly little experimental work to support this observation.
The present study was undertaken to determine the effects of a blood alcohol concentration of approximately 1.0 parts per 1,000 on mental functions. The subjects were eight non-psychotic males of average intelligence referred to the Forensic Services for mental examination. All were volunteers. The amount of alcohol in the bloodstream was measured by the Breathalyzer, and equivalent tests of general orientation and personal history; attention (digit span); abstract thinking (similarities test) ; learning efficiency (paired verbal associates) were administered before the intake of alcohol and when the blood alcohol concentration had reached 1.0 parts per 1,000. A test of retention was given, consisting of having the subjects identify and repeat the titles of TAT cards 24 hours after having described and titled them in an alcoholfree state and at the 1.0 level of blood alcohol respectively.
It was found that the experimental condition, i.e. a mean blood alcohol concentration of 1.0 parts per 1,000, had no effect upon the subjects' accuracy of information relating to personal identity and orientation in time and place. The subjects' performances on the tests of attention, abstract thinking; and learning efficiency were adversely affected by the alcohol condition. Of the two retention measures, recognition and recall, only the latter was affected to a statistically significant degree.
A subsequent matching of a complete log of actual events occurring during the alcohol condition, with the subjects' recall of them 24 hours later, revealed vagueness; and of three subjects taken to the 2.0 parts per 1,000 level, two could not recall quite significant events occurring at higher concentration than 1.2 and 1.5 parts per 1,000. One of these subjects related the content of a conversation with the experimenter in a highly confabulatory manner.
The findings are taken to support the clinical observation that mental functions are not uniformly affected by alcohol, and that impairment can occur at relatively low concentrations of blood alcohol. La presence etude a ete entreprise en vue de determiner les effets, sur les fonctions mentales, d'une concentration d'alcool, dans Ie sang, d'environ 1.0 partie par 1,000. Les sujets etaient huit hommes d'intelligence moyenne, non atteints de psychose, envoyes aux services medico-Iegaux pour subir un examen mental. C'etait tous des volontaires. La qusntite d'alcool dans Ie sang a ete mesuree au moyen de l'appareil Breathalyzer, et on a administre des tests equivalents d'orientation generale et d'antecedents personnels: attention (espacement des doigts); idees abstraites (test des "similitudes"); capacite d'apprendre (associations verbales accouplees), avant l'ingestion d'alcool et lorsque la concentration d'alcool dans le sang eut atteint 1.0 partie par 1,000. On a donne un test de mernoire, c'est-a-dire qu'on a fait identifier par les sujets et qu'on a leur a fait repeter les titres des cartes TAT 24 heures apres les avoir decrits et en avoir donne les titres dans un etat exempt d'alcool et au niveau de 1.0 partie d'alcool respectivement, II a ete constate que l'etat experimental, c'est-a-dire d'une concentration moyenne d'alcool de 1.0 partie par 1,000, n'avait aucun effer sur l'exactitude de l'information du sujet en ce qui regardait sa propre identite et son orientation dans le tempts et dans l'espace.
La performance des sujets lors des tests d'attention, des idees abstraites et de la capacite d'apprendre, a ete alteree par la presence d'alcool. Des deux mesures de la mernoire, la recognition et l'evocation, seule la derniere a ete alteree aun degre significatif en statistique.
Une comparaison subsequente d'un journal complet des evenements se produisant au cours de l'etat d'ivresse, avec le souvenir qu'en avaient 1eS sujets apres 24 heures a revele de l'imprecision; des trois sujets portes au niveau de 2.0.parties par 1,000, deux ne pouvaient se rappeler des evenemenrs pourtant fort significatifs se produisant a des concentrations plus elevees que 1.2 et 1.5 parties par 1,000. L'un des sujets a relate la teneur d'une conversation avec l'experimentateur, mais d'une facon hautement fanraisiste.
On estime que les consratations viennent appuyer l'observation clinique que l'alcool n'influe pas de facon uniforme sur les fonctions mentales et que l'alreration peut survenir a des concentrations relativement faibles d'alcool dans Ie sang.
